Practice subsets 2b, 3c and 4c - General instructions and examples by Landuzzi, Alberto
October 6th - practice subset 2b 
 
A geologic cross-section trace is assigned to each student group (A, B, C, D,E). The 
cross-section drawing process starts from the following three steps: 
 
Step 1 – Plot the altitude profile of the ground surface, using all the available contour 
lines (5m altitude steps) that cross the section trace. The vertical scale of the profile 
must be equal to the horizontal scale. 
 
Step 2 – Reconstruct the slip surface of the landslide crossed by the section trace, by 
linear interpolation of its altitude data. The slip surface altitude is equal to the ground 
surface altitude minus the slip surface depth. Represent the slip surface by contour 
lines (5m altitude steps). 
 
Step 3 – Plot the altitude profile of the slip surface, using all the interpolated contour 
lines (5m altitude steps). 
 
 
October 13th – practice subset 3c 
 
The cross-section drawing process goes on with the following step: 
 
Step 4 – In the geologic map where the cross-section trace is reported choose the 
most significant bedding attitudes, and project them into the section plane. Help your-
self with the files of the folder “bedding attitude projection.zip”, downloadable from the 
Alberto Landuzzi institutional website.  
 
 
October 27th – practice subset 4c 
 
The cross-section drawing process is to be completed with the following steps: 
 
Step 5 – Select the most representative projected attitudes to interpolate some bed-
ding surfaces and/or conformable stratigraphic boundaries all over the section plane. 
The interpolation procedure (known as “kink method”, Fig. 1) allows a constant thick-
ness reconstruction of the deformed succession, by subdividing the section plane into 
“dip domains” bounded by fold axial planes. Each dip domain must include at least one 
bedding attitude, but can be extended to several, nearly parallel attitudes. The axial 
plane of the elementary fold determined by two adjoining attitudes is represented as 
the bisecting line of the fold “apical angle”. 
 
Fig. 1: the “kink method” of interpolation 
 
 
Step 6 – If possible, try and restore the landslide body in its pre-sliding position and at-
titude. Head and toe of the landslide body have to be moved backwards by a distance 
equal to the downslope length of the landslide main scarp. In the pre-sliding recon-
struction the area of the landslide body has to be preserved, and the restored rock 
mass has to be as conformable as possible to the shape of the stable rock mass 
above. 
Example - Santa Maria Maddalena 
 
Excerpt from the “Monghidoro” sheet of the Carta Geologica della Regione Emilia-
Romagna. Coordinates in the Carta Geologica d’Italia: lat. 44° 13’ 10”; long. 1° 15’ 40” 
 
The cross-section target is a landslide, which is accurately depicted in the Carta Ge-
ologica della Regione Emilia-Romagna. 
 
Practice 2b) Some depth data which are relevant to the slip surface interpolation are 
reported in the layer “SS depth”. Seven “0m depth” points have been added along the 
landslide outline, and reported in the layer “SS altitude”. By linear interpolation of the 
altitude data, a contour line map of the sliding surface is reconstructed. From this map, 
the profile of the sliding surface is plotted in the section plane. 
 
Practice 3c) As an example, three bedding attitudes are selected from the geologic 
map and projected into the section plane. The procedure is exemplified by six subse-
quent layers called “dip pro example-a to -f”. The results can be framed in a complete 
set of projected attitudes by displaying the final layer “projected dips”. 
 
Practice 4c) The projected bedding attitudes are selected and adjusted to make their 
inerpolation easy: one is deleted, and two are shifted along their beds towards more 
convenient positions1. The selected and adjusted attitudes (layer “selected dips”) are 
managed according to the “kink method” (Fig. 1), in order to interpolate a set of parallel 
and equi-spaced bedding surfaces. The main tectonic feature resulting from this inter-
polation is a peculiar overturned syncline, with a nearly horizontal axial surface (layer 
“interpolated dips”). When the interpolation procedure is complete, the slid mass is 
brought back to its original position in the slope (layer “pre-sliding restoration”). In the 
restoration procedure the sliding distance is assumed as uniform, and the area of the 
landslide body is assumed as constant. The restored cross-section shows that only the 
lower half of the unstable rock mass was able to slide along bedding surfaces, while 
the upper part was probably displaced on a complex envelope of fractures. 
                                                 
1 As bedding attitudes belong to planes of virtually unlimited lateral extent, their along-bed shifting is 
allowed, within the limits of the structure evinced from the geologic map. Along-bed shifting is equiva-
lent to changing the projection trace of a bedding attitude. 
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